Pharmacokinetic comparison of the potential over-the-counter statins simvastatin, lovastatin, fluvastatin and pravastatin.
HMG-CoA reductase inhibitors (statins) dose-dependently lower both the level of low-density lipoprotein cholesterol and risk of cardiovascular disease. In 2004, the UK approved a low-dose over-the-counter (OTC) simvastatin, but the US has rejected applications for non-prescription preparations of statins. The pharmacokinetics and interaction potentials of the possible OTC candidate statins simvastatin, lovastatin, fluvastatin and pravastatin are clearly different. Simvastatin and lovastatin are mainly metabolized by cytochrome P450 (CYP) 3A, fluvastatin is metabolized by CYP2C9, and pravastatin is excreted largely unchanged. Several cell membrane transporters can influence the disposition of statins, e.g. the organic anion transporting polypeptide (OATP) 1B1 enhances their hepatic uptake. The c.521T>C (p.Val174Ala) genetic polymorphism of SLCO1B1 (encoding OATP1B1) considerably increases the plasma concentrations of simvastatin acid and moderately increases those of pravastatin but seems to have no significant effect on fluvastatin. Strong inhibitors of CYP3A (itraconazole, ritonavir) greatly (up to 20-fold) increase plasma concentrations of simvastatin, lovastatin and their active acid forms, thus enhancing the risk of myotoxicity. Weak or moderately potent CYP3A inhibitors such as verapamil, diltiazem and grapefruit juice can be used cautiously with low doses of simvastatin or lovastatin, but their concomitant use needs medical supervision. Potent inducers of CYP3A can greatly decrease plasma concentrations of simvastatin and simvastatin acid, and probably those of lovastatin and lovastatin acid. Although fluvastatin is metabolized by CYP2C9, its concentrations are changed less than 2-fold by inhibitors or inducers of CYP2C9. Pravastatin plasma concentrations are not significantly affected by any CYP inhibition and only slightly affected by inducers. Ciclosporin inhibits CYP3A, P-glycoprotein and OATP1B1. Gemfibrozil and its glucuronide inhibit CYP2C8 and OATP1B1. Ciclosporin and gemfibrozil increase plasma concentrations of statins and the risk of their myotoxicity, but fluvastatin seems to carry a smaller risk than other statins. Inhibitors of OATP1B1 may decrease the benefit-risk ratio of simvastatin, lovastatin and pravastatin by interfering with their (active acid forms) entry into hepatocytes. Understanding the differences in the pharmacokinetics and interaction potential of various statins helps in their selection for possible non-prescription status. On the pharmacokinetic basis, fluvastatin and pravastatin can be better choices than simvastatin or lovastatin for an OTC statin.